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(S7) USKll 

h <S 1 C l. Oi^KE) ftSJSJi&ft'NSSiill'TlUi 

<feM^-rs. SIC, M^mnm.^^^'^s.vffm- 



K) #^¥1 0-5 0 5 3 1 6 

1. ik,^K^m^-r^<^^mit=?-^>Bi^<^mm:^m\zmiT. <a) Km 
^mt^^^x. m%mT i c ui^z^ozm^t^:f^m Mb) mtmmm<o 

^xm ;&is (c) mm^riTc-mit=f-^>m^^mmt^T.nmkrt^=^c 

,3 . ^^fflT i c u ^mmm'xmmmo'^'L^^^ m-^. 4^^^^- 
, :fmxt^. mm 2 Emonii^tf^^ >® sstm 

4 . M^m i c 1 A^i^w^:^:^m»T icu ^mvTn:fi) >ift 

6 . t i C 1 4 m%<Dli7.Wmi)'^^ 1 0 0 3 0 0 c m* /5tT* , ^ 

8 . 02 0 . 3 -ifs?] 5 . 5 U h ^P/^^^lSS^ P^^i: UTiiAt 

9. «S!isfsii^ffiT 1 c lA-mol ^#5i'rsx'j->^&®offltfxij- 

1 0 . msm^Trnwummm 1 2 5 '-ig 4 o o c m^/i^Th^. Hj^ 



(3) 



0-5 05 3 1 6 



1 2 . iK0kf}^^ 8 2 rt: (hook:) '^mi 7 2 7X: (2000 K) <DU 

1 3. mmfiH^>r$>r). T i C l4ffl©^^iJ7:*7X;&S7;i'::J>Tfe^ 

1 4. -Kia* [^S 27X: (1 1 0 OK) ^mi 2 2 7t: (15 0 OK) ] 

, 1 5 . rJVdymmti^m 1 5 0 -ins 2 5 0 c m3 !3 > 

T j C l4|m?&S«?)l Xi 0-4'-5X 1 O-s^^V/^J-Tlg^, 4ia^<?) 

16. r.mit9^'yBi^(D^'M-^-mi-M^r. (a) Rm^miz^^^x. M 

, ItMl 7^to-||ft5^4'>««jg^j^p 

1 9 . F-/'?> h;&«fzgsftsST^5. 1 8mm<D-mit9:i^>(?^^ 

2 Q . Emu-^m^T 1 c 1 4 mtMit bx=E}mmrm 5 io%o 

21. Mj?, 1 ©:;&)?lti J; t) ^ig$tifc|S,a. 

-3- 



(4) 1 0-5 05 3 1 6 

2 3 . m^km 1 6 J:!9»$nfei[^, 

2 4. »^3S2 O0::^j*l3j:!OSig$nfcMo 

2 5 . mmtbxm^m 2 1 »^bB-ti*fM"rs«{bM^&= 

2 6 . mmtbximm 2 3 Qit-^m^mmt^mi^^^mo 

2 7. ^tt i b T»^« 2 4 ^ Wffl -r 

2 8 . m^mm^-^^ m2^mi^k vm^^h-o^ m-mm^^^ 

2 9. i^^ifcS*£;S*«)i«iij'c^MJ£:|§lf * S . It jRa 2 S E«©"Slft5^ 

i/C2^^©MiiJC7ic¥iCagS$nfc 2 0ffltf-![^M(?3i!gj=J^fi6^ li!r^^2 9 IE 

3 1 . £f^Kmi|ifflM5fe^llKKC3m{|l!!>«^ 3 0-^6 OmmTfeS. I»^:«3 0 
3 2. M;&V'?'-:^--PJ:DS!?lO. 5--3 0mm±;5lC®iSLTViS, it^ 

3 3 . «#®mEE*«i|!!j 4 - 1 2 k VTfe§, 3 2 Bm<D=:mit$'^' > 

3 7. ^^=:^7. 7)V^i-. P)l:2~7. M«mm :^Xmitm 



m 10-505316 

3 9. 3 a ^nn^^-m^nrnf^i'^mm-^ n$ . m^m 3 s mm<D:^m, 

4 0 . m%m0mmp^ 3 o ~ e o mmr^ % , mmm b 9 lem^;^?* , 

4 1. ri P:Mgtm«#d«iS^34- 1 2 k V(D«ffi^feP. »*^4 OI2t«):& 
Ik. 



(6) #S¥l0-5O53 16 

>?g— :^ • • 7:^- h-J- 
a, ffij&TiiiiT, mf-(Dm^^^ mm. mm. mm. Mtm 



m ^tS¥ 1 0-5 0 5 3 1 6 

a. z<D-fx2^7.xit. 2&m^m^mv^xmmML'F&mMvxmmi'Rum^<D 

c\^(D%±W!o •^mmm\zw^^M.^w^y''^^i^y\^v^^-n)]^^^ 

:^im%m%'^%mmmm \zm ^ rix^tm.m'^'mm o%x\ ~mit^ 
$'>07ti^-^"^^^\t. y6mi^.Rzs^^m^m^<Dx\ m^Ji:<mm^nx 

n:fth(DXim^\ m^tvx. Mmmm\zt-ox§khmmtji^m. m%m 

mmi^zsm^mummi^mmMnxmi^mmit^rixm^uv^ mz. mm<D 
j:^\z-Mit^^>mmizm&m^nx\^i>:^m(D^<it. mmmRzsmm 

i^mmmmi-ftztu:i^mmmmz$>^. mmu. z.mt^^y 

mm^h<Dx^^. mz. i^^mx\t. ^mmmy^^-mm^ 

mmw\z^if^^^ ^LxMimtxt^ztt^^. wm^nt^mmt. ^mit 
9^ ym?3n>^mmz^nxh^x. mkim)^m(ofmt \^xmz:mxh 

5. 



(8) 10 "5 0 5 3 1 6 

p.a.~3~^r^0T^TS,y^ • (Acadenic Press) ^fr, A 

-rx-< (UM-Hidy) |i#l0x-P^/;VJfct^;^^W (Aerosols and Atmospheric 
Chemistry) (1972¥) CcfcSt, ^xJV^^T-f (Fer^enti. M. ) 5 

Km-*isffit?^<DttJT'T i c u^m^Lr~m&9-^>mn^vx 

y T y^- ' 'y>i^V^h • ^S.ts)V • y-y-'f Xx-f (Farad. Synip. 
Chem. Soc.) 7:63H <1973¥) \zk^t. i?B-V (George. A. P. ) "f^m 

dioxide Group Services, Ltd. , ) (Dmmmmmm. zBnomu. mm 

1992^1 1^170 \Z%1^-^t\tz7^y 4 > (Urwin) #©^fflftlfB5, 1.63, 626^^ 
:r UX (01 l is) iS«Sr##SIK (Environ. Sci. Techno 1.) 25 (9 

) :i523M (i99i¥) mmKmm^x:^^mmmmmmt^zt^ 
ffl L^rm^^^><o^^^^^iz^^'x\mam cibnx\^^tj^^\ m ufe- 

a<fc^^>iio. 1-3 0 iiTao:)n%^^-ozt.*m^^rix^y^^ 

h (Okaittoto) ^\t. B^it^^miCW [Bui I. Chem. Soc. Jpn. 

}V(Dmmizx^m^^^x^^^. z(Dn#0¥mmmm. ? 6~i. 8 s ^ 



(91 0-5.05 3 1 6 

199D^1fl9a{r%^te$njtn-/1-hy> (Robertson) <Di|^B^#i1^ 

\mmmQBizmm-^nrc:/7>\^ (Brand) ?><D^mmwm^,m 
mmt. MxTt^-^mmtf^^tii^p^ ^^^\tMtbx7i'^'-iimm 

'D-$m^^>'^m\^^mmmmm^mmmbxi^^, 

%%^)^m^K%mzmm'^Z.h.\Z^^iP [a^:%X (Haynes) 6©. MiC 
M1-§^17[il mm yyt^-J^h(D^m^ >mm'm\ (Proceed ingsof the Se 
venteenth Symposium (.International) on Combustion, The Combustion Institu 

te) . 1365H mnm ] , w^^\t'im/-m^m\^^^i:^ k\mmin\m\z. 

W\-t:^T^ (Hardesty) ^StX^U-f XJl^if (teinberg) (0. mm\zmt^m 
14M mm ^y>JS^'J^M.<D^m^ ^mmn^ (proceedings of the Fourteent 
h Symposiuiii (International) on Combustion, The Combustion Institute) . 90 



m 1 0 ■- 5 0 5 3 1 6 

o tiyy (Katz) mmizmt^mi^ mm) v-^^f^s^^^Ao^m mm 

[Proceedings of the Twenty-Third Syfliposjum (intematjonaf) on Co 

fflbU:StiQn,Tfie Combustion Institute] , 1733H (1990^) '^^^SnfeVic ± 

:^mm<D:^mt, mitmmn. mz^^><Dmm^mmbXik0k^ 

c 1 4 ©ck ^ ftc) ^mu^mzmmbx. ^mt^r-mitf^^ >0nmmm 

izmbxj-^yvyifi. c0:ff:^^^^nm'^m<^tK2:'ox> m^mTic 
u^mizmmt^^tijm'^hx^. mz0^i.\^^mmu~cit, ^mi}mc 

^mni^m^n ^^xmm-^ti^ ^m^. i^.n^mmt bxc^m^^m^m^ fe^^ 
mmm^mm^mm^zmM-^nxv^^. ^mm^^^ mz:2Q-)-m^mmt^ 

^mm\t, T 1 c u0mit/mmMiz^^x:=-^^'^^>w^'^ 

-10- 



(11) 4#^3plO-5 0 5 3 1 6 

TiCl4+02 Ti02 + 2Clz 
T1C14 + 2HZO ^ Ti03 + 4HC1 

■ (1) m»^-mzm'^t^xm> (2) mm^^mm^mmt^x 

a, ATS (33 ms^\z^^L^=.m{t^'p>wwmmt^xm. zn^ox 

m^xm 

, 02. st>')ii:H"A°>h) srMfflTM^bfc#. si-mmmr^zt-fy^x^ 

m^^iKM^zmfi^n^i^mm^mmm^x^^, c0^< y<oKmmm 
?i-xu(t!tmxm. mxit^mt^ztiz^^xmmmzm.^An&ri^. 9 

B-i> (George. A. P. ) 6®> y y - iyyt-'yOL, ' • V'^^ r- 

(Farad Symp. Chea Soc. ) 7 : 63M (1973^) lC^«c$nTVi«., gij^^-f 

T'cKjsw, mmmKi$-mx^^^. mmiK^kKmmt. s/ij^#&cfcD^^[ff^ 
imt t ic:<i: ^ -c cfc nM,m(D~mit^^ >m^ mmx^ ^t0v$>^ 
ftmz. mmi:mt^o^iztimh\,^<^\mmikmm imzMmm'Xik 

\zXO^mmmizm^An^nx\fi^y (Fotou) , 'fy^:p.7, (Pratsini? 

) -SLWuy (Baron) 0. ikmmizmmm^iz^^i^^jmm^zi 

-"r^y^^ • x>v-7U ' it-f x>7, (Coating of SiJ lea Fi 

bers by Ultraf ine Particles in a Flame Reactor, Chem. Eng. Sci.) 49 : 1651 



-11- 



[m Ifgipl 0" 5 0 5 3 1 6 

, -/l^;^ (Acadeiaic Press;) mff. Mf^ (G 
.mm mm'Jyt.'-wJ)VmS%%m- (Aerosol and Atmospherie Chemistr 
y) 45-55M (1972^) CDt|Jl?7x;t';<>7^^' (Fermenti) ^{cK^^tiTH^ 

* §p A*-? iJ 7. (Baur i sta. J. R. ) ^ <D>f ^ -i-JV ' • X- P • -y-f 
(J.Aftrosol Sci.) 22 : 667K (1991¥) €#IS$nfel/io 

T, T i c u~-^m^mr'irf^t^Mii\mt?rj:\.^ m^i± m^mxitJirD 

V}Hm) = bfj^vm^^j. T i c l4^^£, -l^ffitt;ex£^fgi*T i c USii 

bvi. *figi?:^?^tc*5viT«ffi$nsT i c \A-ff7>.!Dmwit. m.nmi o o c 

m3/^-l53 0 O em3/^Tfe!3, SfSL.<Hi3l 5 0 c m3 /^^—iKl 2 5 0 

cmv^^Tafe^o z.<DmM mm\o\A(Bu&tmz) \t. Misfit 



m #a¥l0-505 316 

T i c iA/7}vd>m mm. mm. mhumtmtv-n 
^n^^mmitmrnm^i^^^^^^^^m^z^^xmrnm^. ^ox, m 

-•^\zt<m^(D^=i.~^) xmm'X^m^m\zm<<Dt,m^v^\ mmm^o 
^%^^mt^tt\t. Kmmz--.<Dmm%MmtmmG . 3-1^5. su^y 

t^x>. ^hxmm-^n^t=Mm-iry<Dmim\t-k^< t^^- 



114) it#^¥ 1 0 - 5 0 S 3 1 6 

mm^fsmz^i^x. \^-A>htLxs iciA<Dmm\t. m^^^m^<D7i^ 

^fcoT, mn, mm0^mmmt^M'P&o\^-/vyh^mt^zti)m 
tw. mxit, mm.it^'im (s ici4) i^w^>hs:wrs«^, m 

©s i c lA^-^t^zhmf^bv^ EmzJi'oxmt'^n^^mm^mimE 

F-/i>hJs, a^T i c ummmmmzmx^ri^(Dmc ' 
:ij.mx'mmKmA^n^^ wiz. mii^\'-/^>ht:mvx^m%ii:K 
i^^m:^mz^m-^n^WM<o hAx^m(oR}^mznhx^m^x:^^ 
) w^^)>ifr^zh\zk'Dxm^m\'-/^>\^mx)tiii. ^v^-r, h-/i 

roiim*, ^m't^-nx<f>m^^\zn'i^)>'f^n^^7dmm'^ f-a> 
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(15) #g3pi.o-S0 5.3i6 

mm 3 5 0 c m5 mwmizx^ f-/^ > hmmm 7 x i o- « 

^tmmiz.^-:^rmm^n^o mmmMEmmzm^x\t, umizm-^n 

mmm^t^t m-^. mmmmmizm-^ti^m (nci 
A/oi) ^^^{i?jJ9fflmu->^T. m&im^zmmm^'^n^^ . Mit^^ 

K) 7 2 7^ (2 0 0 OK.) C0?MS^feO = 



(16) !lt^¥ 1 0- 5 0 5 316 

^mm\t:A^><Dm^tmzmmt^s. ;^i'>0mm^i<^<ti:^^z-Dnxikik- 
mmxn 

itTO, ^yxmmy^}i^i''-(^J:^^jiy-<)i^^-izX':ixmmvxh^<. ^ 
ffl^^., iSi:^mf3i^m^t^>^mmhx^j;\\ m\tikmm^^mmm 

:$immmiz^vmm^nrz-mit9i' >B^m^mnt^K^ 
«3 , ^mm:^mzisv>xit^mmz 2 ^^mmu^m^s^i z t mnt^^ 



071 1 0-5 0 5 3 1 6 

m^^M^ m^it. mmm^^ mmmm^ m^^mm ^nmm. ^ 

i}^ltm^^^>m^ [IP^. ms 2 7^: (1 1 0 OK) 2 2 7X: {15 0 0 

K) m/trcmmmmmm^^m m^, mo.o? 5~mo. i#, 
j^i 9 0 o-'*S2 s 0 0 cmi/'^0^m^ ^ Mm-^n^-^mit^i^ 

iEft)^< m-h. mo. 1 2-«S0. 5#, ^5 0 O'-mi S O O cmi/^<D^ 

ms) > mzKmm^ttmm^^m^ ws, sue 2 rt: (i i o ok) - 

^1 7 2 7'C (2 0 0 OK) . mzmi 2 2 7t; (1 5 0 OK) 1 7 2 7t; 

(2 0 0 OK) ] , mi&tti^~mit^^>\t. jv9}mu^^^<^^^ t^-^ 

^m-t^^ tfs.< z<D^^fm^^m^z.tt)^'^^^iiy^o^m\zi:-oX, H 
titt, (IJfe, 7;P3r:C7A, -&^) , msvzn^xx. m\t7)]^3,-t?2^ i 



-M- 



m 1 0 - B 0 5 3 1 6 

(ilg^2 5~*51 5 0 am) tifmLKims 0-#?)l G 0 uLtci) t ' 

mm.trj.h^3\zmmizw-niz) 0ik.0i0mm\zmm-sn, mmmmizitm^ 

m0W^mifcmo>n-mizmmftsiVfnitf3: B>tj.^\ ^mmoikmu'xm^m 

rmm^n^t, Dni-^m^-^-i£^(DiZ'^-^mun.s.i)mm±.MM^^. 
UKM mm wn(ommfm}iT-$>nimm^mt>t^^\ L^i-^iupio. m 

$n§«] tmm'^izmm^tm^m^miomo znu. 

P 0±^m 0 . 5 3 0 mm, Wizm l-^mZD mmnt, Mfe^f * U < 
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(191 #IS¥1 0-5 0 5 3 1 6 

m<D±:^r) i^nmmn. z<Dzt\z^^. &mf)^. ctoiSi^K i^nmt 
mM^<Qi$^i:.\yX'X0k^mib^mtt^o ':Ln\z^->x. 'X0k^o)0mm 

<fcO#viit^Wii^T§2:i:t;:Si:§, zmmt, fivV (Katz) Sro, JSS 

I mzmrmtzm mm iy>t^p^2:.<f>^m.. mmm (proceedings af t 

he Twentjf-Third Symposiuni (International) on Combustion, The Comibustloii 
Institute) , 1733-1738H (1990^) xmm'^nx^^^^m^tmmt^^t 

w,^\z^mhTz.'m\mmmm\^xv^^k.o i^v^^^^oy^x^ 

\^^tnxhmxt^. ws3P:^^%*T«f-tt. -ij(DnM^Bcnm { 

--i5omm^i£.oT>cmmzm^h. %o^is<Dnm-^%<DT:» cnmzwm-^ 
o i$.mm(n%mmmKii^^x^mtmimmm2'-'iBiiiY. mt.h<\tmA 
-i 2kVT«.^o z(Dmmnx\mmm^\z'Dnx. m^tnm^ux 

r>;\s-^<u^mmt^'o. T iO2 0m> 7i-^^-\itmtimx^m\zn>^ 
. 'm\zvx mx\i. ^^ui-^^^^-^^kii^-Dms^frnt^^mzBrn 
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(20) ^S5f£io- 5 0 5 3 1 6 

m {:^mm<DK^s^m\^^^tMMmi 0 o%^x<D7±^-^mf}^'^mx'$,^) 

-BitS'M^ < i feiS) 1 0 0 m2 /g L < 1 0 0 ^ 2 0 0 m2 , HfcJtf 

^M.(owim\tw\zmmmDit^0h(oxh-ox. -^moymm^m 
%hi^^tt^^<Dx\tu<. z (Dnmm \zx o x^^nmi^mLTS^ma^mm 

■mm 1 

T i c \A<Dm^/mi^m\z^^zmit'^^>mm^^\zm.!k 

l£^7;i/:i>:^X [7< h • ^v^-X (Wright Brothers) , 9 9. 
8%] [^Wl/HU^y5^ (Aldrich) , 9 9. 9%] [flM 
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.121) 0-5 0 5 3 1 6 

= 2 ox; (2 9 3K) ] ©A:pfc;V7.-Sfe#ffljai3auTnp^y>i^$^, m 
k-oxmrn^tiftzmmifyw?-^^ mwmz2;i.oxmi o cmx i o cm ( 

T i C l4^MiiSr^LT2 0 0 cm^ /%(D'M.m&7 )V:i>^mmt 

yyu^y-^ [xA^-x;^ • >X!y>^>"ytt (MKS Instrmnents, inc.) 1 
SfflV^TT i C i4^iCii€:l[ST;i':f>IiiJ©8gMeili;tT«.c ^$>>-^ 

^T5&*e)l>:A7-l' bM>'-7,Tifi^§n/r;i?<tlO. 4mm (0. 0 1 S^>^) ¥ 
t ^Rhmnn l^^-JS - x>i?nru>i^ (Omega Engineering) ] 

s) DBoommmm<r>xmm^ (xrd) \z^r:>xmm'^, xnm^mm^ 

fflVi$7:^5'-i^-/I^;V^i^^fe^)tE^i'«f (Quantitative Anaiysis of Anata 
se-Rutile Mlxt«res with an X-ray DiffractometiBr) > CAnalytica 

I Ciiera. ) 29:760M (1957^) iz, X:f)V (Spurr) RTS-^^^r-X (Myers) it 

j;>3Ti2«^nTi.^-£., Ti-i'-^ [Yf-^—^o) (10 1) Emznt^2& 

*2 5, 6) ] , RWl^f-)^ [JWl'© (110) Kmznt^2e = 2 7. 5 J 

^mmm^o !|&#:COlt«TO&, BET?*^fflViT, -19 61C (7 7K) 
n^MMmt rs^x 5 <Gemi ni ) 2360. ^>;u^ h')yP7. (Hi cromet r i c 
s) ] Hj;^TSlfeT5. »®Jg|i^J'^t;:a7-i"J':^^7« (1^ ps) CM2 

Q-(y7.y)V:^yh(fymmM,^mm.m (tem) ;£i$MT5, 
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(22) 1 0 - 5 0 5 3 1 6 

F 1 , F 2 , F 3 ^UF 4 1 LT^T^a mW I it. i^lfeT®tt^ 

$g (13%) T^o. -^^ 2RxfF 3i,m^rmt^bpj\^^)vmt 



^1 













<cbV;^) (y ^yh/U/i^) T <K) 


exit)-"®?) 


I 




160 0.500 


905(1178) 


227 


2 




208 1. 174 


1027C13flO) 


136 


3 




277 1. 433 


1067(1340) 


122 


4 




2?? 2. 314 


1167(1440) 


75 




£2 


















Ml* 


(mVg) 






F 1 


35 


13 


87 




r2 


54 


7 


93 




F3 


78 




93.5 




F4 


no 


<0. 1 


>g9.9 
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#^ip 1 0 - 5 0 5 3 1 6 



iCl4 [t-il-FU^yf" CAIdrich) « 9 9.9%] caUTA't/U 

^^fliLTS i C um^lE^fc^^SCi:**?^^. Ar/Ti C l4St/Ar 

^ib-r?.. ^MT^ S i C UCQ^iRIEt^. T i C Xid^m&^'O^Pti.^-^^^ 
o '^'^mXf^tz.mz. S I C UCOMai^JK-aifb:^ hU'^^-^^ig^tSrffll.^ 

u ytf'ufiti^^. ^fin^ih%^(r>mw^i\^'fy\m<!^%^^um^t.h\z 



0" 



0' 




5^1®^ 2 
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(24) <#g¥lD-S0 5 3 1 6 

j;D> ^7.m^(DT i c uws i G u<Dmm^mmT^o mm 

t^fett^S i C l4/Ti C U^Jl-Jt ir iCU<D=B}V%m^T) Ji, 5%. 

1 0%. 15 0 ikmzmXt^ S l C 1 4a^iij]n1-Si, 

CH4i5ita=l 6 0 cms/^ 

T i C l4^:;i/JSitg= 1. 4X1 
i*Cl«&Mffi=9 .0 St; (1 1 7 8K) 
?!lf®i^!B1=0. 0 5- p. 2# WJ^Sao, X@?) 

i3, 5 cm-e, ^TTlS^Sg (iaSTS 0 G ^m) i^CoTVvS, # 

ffiSrip^HM©^^, -;^0«S&SMtcl^^L, fe5-;^®mffi^^tli-r2> 

#^M0DC«iilc^^TSo mtmm\t7.^)V^y (Spellman) 
'/N^" • jj^^Pxr-v? (GaniBia Higli Voltage) fc:J:OS)i$nT^i§o mSH, 
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(2S) mmW- 10- 5 0 5 3 1 6 

mm mm z.mm 

mm mmm mmm vi^^^^a mm 







(MM%') 




(MSM') 


CaVg) 


0 


S5 


17 5 


85 


17. 5 


3fi 


4 


44 


17 


42. S 


16 




5 


55 


ID 






46 


6 


12 


9 


70 


7 




1 










S6 


8 


73 


6 


7S 


7 




9 


74 


7. 6 








10 






76 


6.6 





mn4 

mmikzsxX(D/\u^'yim (s i c us^casnc i4) <Dmit/ 

S^^t^fflT-So S 1 C \ A<DmmB'^^m^^<DXS i C 1 4^0^ (2 7 3 K) \Z 
Sn C \A^mL 12 d-C <2 9 3K) ] fci*^. Kf&^«, M 
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^i^'V : 2 3 TcmV^^- 
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9 219 
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